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where, added is the amount of added surfactant, conc. is the measured surfactant concentration of the solution of 0.01, 0,05 and 0.1 mol/L were used. The charge density, Z, was obtained by using the 118 following equations.
119
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where C coll is the concentration of silica, C ' is the acid/alkaline concentration after titration for the silica acid and the subscript b is for alkaline (Kobayashi 2014) .
the amount of all the silanol groups per surface area,
129
where Γ SiOH is the amount of -SiOH per surface area and Γ SiO -is the amount of -SiO -per surface area.
130
The surface charge density, σ (C/m 2 ), is
132
where e is the elementary charge. According to mass action law for the reaction equilibrium, we obtain 133
134
where K or 10 -pK is the dissociation constant and a 140 141
142 ( 
151
where Ψ is the potential at x from the outer surface of the Stern layer, z is the valence of the counter ion.
152
By adding the vaules Ψ d from 1-pK basic Stern model, the distribution of potentials with the distance was 153 calculated. 
154

Adsorption isotherm
(V) is the adsorption site potential, F (C/mol) is the Faraday constant, R (J/(K·mol)) is the gas constant
163
and T (K) is the absolute temperature. By using equation (13), the influence of the adsorption site 164 potential was evaluated. The value α was set as a constant value for all conditions. The Q, φ and α were 165 the parameters to obtain the best fitting adsorption isotherm with the measured values. The obtained value
166
of Q was 0.7 mmol/kg and that of α was 4×10 6 . 
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The slope of the SDS isotherm at lower SDS concentration showed larger than unit ( Fig. 1 and Fig. 2 ).
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